[Spontaneous differentiation of human embryonic stem cells into hematopoietic cells].
To characterize the time course of spontaneous differentiation of in vitro cultured human embryonic stem cells (hESCs) into hematopoietic cells to provide experimental evidence for induction of hematopoietic commitment of hESCs. In human embryoid bodies (hEBs) derived from spontaneous differentiation of chESC3, a hESC cell line we established previously, the expressions of such genes as KDR, Bmi1, Scl and gata2 were detected by RT-PCR every other day during the 12-day differentiation to monitor the process of the hematopoiesis. The hematopoietic stem cell marker CD34 was examined using flow cytometry to evaluate the efficiency of hematopoietic differentiation of the cells on days 6, 8, 10 and 12. The spontaneously differentiated hESCs were seeded in the hematopoietic colony culture system to study the hematopoietic colony forming ability. Immunocytochemical staining for CD45 was performed on the hEBs to examine the emergence of mature hematopoietic cells. The expressions of the hematopoietic stem cell-related genes KDR and Bmi-1 were detected in the hESCs, and on days 4 to 6, the two genes were upregulated with prolonged cuture of the hEBs. Scl and gata2 gene expressions were detected since 6-8 days of culture and maintained high expressions till day 12. Flow cytometry revealed a gradual increase in CD34-positive cells in the culture, with positivity rates on days 6, 8, 10, and 12 of (1.4-/+0.4)%, (3.4-/+1.3)%, (5.5-/+2.2)%, and (5.1-/+1.7)%, respectively. The numbers of CD43-positive cell colonies on days 6, 8, 10, and 12 were 0, 7-/+2, 37-/+11, and 89-/+29 in each 10(5) cells, respectively. Immunocytochemical staining identified CD45-positive cells on days 10, 12, 15, and 18 in the cell colonies, with the positive cell numbers of 0, 40.5-/+15.09, 178.6-/+55.89, and 253.0-/+52.04, respectively. The hESCs undergo spontaneous hematopoietic differentiation in 3 stages, including the differentiation into germ layer-specific cells (days 6-8), expansion period of the hematopoitic progenitors (days 8-12), and maturation of the hematopoietic cells (after day 15).